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Introduction: It has been believed that Jupiter’s
Trojans (JTs) play an important role to understand an
early stage of the solar system. In this poster, based
on the newly obtained size distributions and total pop-
ulations of L4 and L5 JTs, and existing theoretical re-
searches, we would like to discuss the formation process
of JTs in the history of the solar system.

Size distributions and total populations of L4 and
L5 JTs from SMBAS: We investigated the data of JTs
detected in Subaru Main Belt Asteroid Surveys (SM-
BAS), which were performed in 2001 [1][2][3][4], and
found a difference in size distribution for small JTs (with
D<5km) between L4 and L5 swarms [5] (see Fig. 1).

We estimated the total populations of L4 and L5 Tro-
jans with D> 2km using a new surface number density
distribution model around the L4 or L5 libration points
and confirmed the asymmetry of L4 and L5 populations
(the ratio of NL4/NL5=1.3 ∼ 2.5)[6]. SDSS detected
about 860 candidate JTs and found the asymmetry for
JTs withD > 10km: the ratio of NL4/NL5=1.6 [7]. From
these results, the asymmetry of the L4 and L5 popula-
tions would be real, not observational bias.

Overall size distributions from several surveys:
We examined the slopes (b) of the cumulative size distri-
butions (N(> D) = CD−b) using the data from several
surveys and known Trojans, then listed the slopes in table
1. The slopes of cumulative size distributions for L4 and
L5 Trojans with D > 5 km seem to be almost identical;
however, the slopes are different for small JTs: b=1.3 for
L4 Trojans with 2km< D < 5km and b=2.1 for L5 with
the same size. We made combined cumulative size distri-
butions for each L4 and L5 swarms with the size range of
2 km < D <∼ 100 km using all available size distribu-
tions of JTs and noticed that the overall size distributions
of L4 and L5 Trojans are almost identical throughout the
wide size range of 5 km to 93 km and there is a differ-
ence for the size distribution of smaller JTs (D<5 km)
and the cumulative numbers of each swarm.

The characters of size distribution for each L4 and L5
Trojan swarms derived from observations together with
theoretical researches on environments of early solar sys-
tem (gas drag, planetary migrations [9][10][11]) would
lead us to an insight into the solar system history.
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Figure 1: Size distributions of L4 and L5 Trojans from SM-
BASs

Table 1: Slopes of cumulative size distributions for L4 and L5
Trojans with different size ranges.

Group Slope (b) Size range Reference
D (km)

L4 1.3 ± 0.1 2 < D <5 SMBAS-I [3]
L4 2.4 ± 0.1 5 < D <10 SMBAS-I [3]
L4 2.0 ± 0.3 4 < D <40 Jewitt et al. (2000)[8]
L4 2.0 ± 0.1 20 < D <93 Known Trojan catalog∗

L5 2.1 ± 0.3 2 < D <5 SMBAS-II[5]
L5 2.1 ± 0.1 20 < D <93 Known Trojan catalog∗

∗ http://cfa-www.harvard.edu/iau/lists/JupiterTrojans.html
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